
ISP203A - Global Change, Energy 
Part 2: Group Work 
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GROUP #: I p" 
Student IDs of Members Present: 
P' 1._"1 I Mlct'Ou.loo 
d UC2p52!!!l A42Tllq~ I 
7 r:! t 11;40 111;j0to 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container.A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. AIiQninQ the system to the water cvcle includinQ groundwater 
SimDle svstem Energy Converted Water cycle Energy Converted 

PipelPump 1 
0~. 1"~ I"\L~ Pumping water into a 0"(UW· ?()~i'f'(\..,~ 

<D 'e-f'lV. K \ I\.l m\ c.. lakelreservoir 0'j2.1l\J. K. \ I\.l BTl C 

Pipe/Pump 2 
Gravitational Potential 

Evaporation 
Thermal (kinetic) energy to 

to Gravitational Kinetic Chemical (kinetic) energy 

Pipe 3 ~tven.'; l~~Y Condensation L~\U~ ?~~f\"L~ ...:' ,:,.c,: :.."'" !:.\ N L 

Pipe 4 6(~~,l"O~~-7 Precipitation ()~nu· 1"~f\\...~ 
(!) e.-t'N. ~ii--.I-roc 

Pipe 5 
G~.~~ Infiltration of surface CJ'P-I'N· -P01U\JT1lit;-7 
C9'f?-K\J. \e. \ to-en. C water into around (!) ~f\"\J. lC-\ f\l'cn c.. 

Pipe 6 6 't'-1"tJ "P OT\3'JII ffi..--'" Discharge of ground- 0~, "? O"11::\'..l\\ !'(L -"7 
c.:.~M, QNenc.. water into streams Ge.t\V. lc.. , 'I\.l Bn. L 



ISP203A - Global Change, Energy 

Part 2: Group,~k, }!lJOI!i.!,"" 

Group QuestI6li!!i~ OS'E,ptSEPARATE SHEET AS NEEDED 
A Step backJoIliS ""o1'l1eJ!1Lln your group's own words, explain the following terms: 
Potential energy: 81nud em Vgl{ 
Kinetic ene~gy: ~n(V0Lr CrJlJ~(cllo-l () VI10Vt'.f'l'\..01f 

Gravitational energy: enerq~ ([Wred btl attrll.(f'mn Of{)~fW 
Thermal energy: errt¥~~ CU U &( d !il! YflUlrW1C< I' mUV'(f1!1H1t 
Chemical energy: el'1u1&1 a~ (l iNlHi O{ fhoffC0\Ur Clrn.lYlqefYlRl1/-

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~ qn[v:S(rOJ~"~~:*" 
v~ b ~ ::;:::, leVels t~A..~/ 

D D 
Ob b ihLYe CI Sf d 

. prNi pit a/-i t;r1 

, Ytll1vegyo.VitamYlfN-l'Lj\f uwJ loti 
111J YQG~t! pr(>n/JI'ICf(-f tWl: ol'ld ,nm '-cf{ rno{It;,,{lTli{tU 
enn lijl/ ll~c.cI Cis Ill!i-f V' mOl ee-u !-e& Ol(Wlfjt f{) H'l''l C\ ~ 

i 11[( e(,{~('cL '. 
QVC\P\.Y(ClhIlYI 

C><IC><I 

C><I 

well Cl & 1)-\1 '{ mt,1 \ (J V\ (y:ef; I . 
C. Imagine hat tliere Was a sl!!]nificant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

l-klv~ LllOl\\c\ \J( It's \ ~ro,\}iWt(an(U PDt€Y'di({/ f.nC vq{ JY, ra.u{;c 
nu (P IAJOl) 1 d be IfS5 l'cnclJn~a:tfDn dQcxecH my pf(l{1 PU{fff DVJ 

or liqutd VJOJU [vlllDuds wVlia, Wil150UVl {all-
D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

AII~ittl'teYlrV[Ju WOUldCfLH{ - ~V~ tlJo\)iC( \;If V/O MC(vlttl'homti 
\(\'I\l\\( ,~M~Uu\.l ~m pnnlD1tcHiun OV c\t\.tVVldU! 6!"i\-'\,{n-yW I 

\(\V\.t'n c -tV\.l VC.j~fV'('dY\ tyGl nsfnYrnClll'tlVl" 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to' 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

mOVe ,e vt-cv q\f MJ vU lei I;;{' r{l~\)i (.pel [Y1 l111). t;uCd -e V CA/ClC 
inov-clwtD beCJrn QVC{PUV(1il'OYl cmc( tru Wtlf.eIV~[{rrG 
(t~C I-f ' . 
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GROUP#: L 
Student IDs of Members Present: 
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Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now , 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Pipe/Pump 1 

Pipe/Pump 2 

Pipe 3 

Pipe4 

Pipe 5 

Pipe 6 

Evaporation 

Condensation 

Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
water into streams 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In y'our group's own words, explain the following terms: 
Potential energy: J +0 V r cI en cr q y 
Kinetic energy: enemy of mOVEment 
Gravitation~1 energy: ThC RLII of ObjCCl-r WqC-fher due-lo gr(AVH Y . 
Thermal energy:Thr mOvcrntfH of rnO'~CW( r c~uJ'mg Ch(}.rqIT I f') }{mr=tr~ 
Chemical energy: WI H" n + 'f\;C VXXA,Lf 

1-\ OW CHOffirl mOICCUJff lAJyo..ngect rAnd wnctJ 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is ' 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~rI "t,~ 

~ C 6,,->Y~~~~~;(it+rOf)<$~~~; 
~\/ 

C><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

H WCU,~ mCrCClK gra\v'cuA-\-IOn CAI R)k:n·honOd 
Of WCl-tGV' i () fh{ O+morphrrr. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

ThO'\ \J\ICU,\d \()f no q((lIJitOHOn 0., ~./. n C+ I· ( o.not 
rAn \ ()crC(Aft' in qro.v(f(iHfDna\ POtcoti(AL 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

[-\ WOtAlct J'io\{\i cvCtPOrQ-HOn , G1{(VCCtf'Cof 
J 

tem vera.. +IA ~ W au.' d n l' ro «'0. t- bOrJOlf. 
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ISP203A - Global Change 
Energy 

Part 2: Group Work 

c 

GROUP#: '3 
Student IDs of Members Present: 

A'-I?..U.DS\1o -, 

A'-I~~~~~ 
7 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS, Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle, 

T bl B AI' ' h h t I ' I d' d a e IIgnlng t e system to t e wa er cyc e mc u Ing groun water 
Simple system Energy Converted Watercyc!e Energy Converted, 

Pipe/Pump 1 
9.-a'I"I""o..\;\0.\ \>0+, Pumping water into a 'J ( C\Yl io.l"\ ~ po \tl \ ~\CU 
-') ~rWJ\W.\ \!.lne-hc. lakelreservoir --- -"'> ?l (cN./l toJi cY\OU \;::. ... 1 

Pipe/Pump 2 
(~ati1j~1 

Evaporation 
Thermal (kinetic) energy to 

~WtJi& Chemical energy 

Pipe 3 ~\(le;h (. -'> ¥eW\ e:\1 <. Condensation cne.m\ co. \ pcst. ~ -\-IAt' 

Pipe 4 (::rcQo.V. ? 0;-. -'{ c.. ("o..v , \(.1 !\..U'\ '- Precipitation <jrav. pC>-t"---,,>qro.v. bl\!l 
\I II Infiltration of surface II II 

Pipe 5 water into ground 

" \I Discharge of ground- \ , " Pipe 6 water into streams 

3 



ISP203A - Global Change 
Energy 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: e,(\~\9'/ \ '<\ 0.... f\D'f\ - 'CY\lrJ' ~ tl 'oj of C\-

Kinetic energy: tN!J{(j 'j 0 {: 0-- r<YO"'\~ obJe.ct= ., 
Gravitational energy: ~y -t\;Ao. ",1- cA(Ovv.s 0 b }ects +Oe(AY''\-' 
Thermal energy: t-U\"I.pc.n~n,V(e. . 
Chemical energy: e'0te.(q ~ vJ<\.9JI lY\O\T\-tr Gho..\"%~.$ -S'*q\e1 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><JC><J 
C><J 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

\\le.yQ.. V\l\\\ be \es,s. \>'("e,..L.\?\\-o,.ki.<Yi 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

\I\1Q-\{::rwo vJd n-tNe,,'C chorqe foYW\$, 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

lY\SVf~WOU\J b~ mc(t,. ,?\'(\-tnc- e..(\e..rglj . .\'0 tV\Q C{j c.te 
4 
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Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Pipe/Pump 1 

Pipe/Pump 2 

Pipe 3 

Pipe4· 

Pipe 5 

Pipe 6 

Condensation 

Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
water into streams 

3 



ISP203A - Global Change 
Energy 

"~'" 
Group Questmns':'US~SEPARATE SHEET AS NEEDED 
A Step b~ol"'a"mo~t In your group's own words, explain the following terms: 
Potential energy: 3-\0'\0 eDtfgU 
Kinetic energy.' tJN09~ -\l{exn ~T . . 
Gravitational energy: en::(<jl\ ~ '\un cb)a\5 ltD'i ()\\\CX::X. 
Thermal energy:tresC}1 ~ tu. ~ ('r()\tCD"e:.;." . 
Chemical energY:t<'eKJ'I ~mocec\ td<-m '«b'eCC>\!Z3 D.~~ ~0\::\\.t:)· 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. '1 ~\ 

~~~~zc 

~ ~\ i\\i\\~~ 
C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
De~~ibe how this might affect the gravitational potential of water in the atmosphere. 
1-\ \l-.\:'{®t: \(1 fu~~\ t;<\t\~~ \ffi)\d \ted -\{) () CfCfecx:e: 
.~~ ~w 'trt:\~ ef( ~ I O'(~C)(~~ 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

"\n0e \DQJC\ ~ ~Q. ~\ef\YtQ\ ~\j tjCCCU)de.­
~C trer'CJl \J::Q)U 'ru-~ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

I-t \iOJb m.r:e ortx(L~ "\\\ trer~'--I 'tt-~ ~ 
\'(\.QthlJ"Cj ()~ -\NL \.cOJtf b<' Q~ ~ ~ \\.iL~ 
~\1" 
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GROUP#: 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
A'foss-S''ir'1 All OOCJ\..\'"\')"I 
ALi. 06'5C\ >f)i"2. 
A-4tI/5i3/3 

c 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. AIiQninQ the system to the water cycle including groundwater 
Sim/iJe system Energy Converted Watercvcle Enerav Converted 

PipelPump 1 
gr,...., i~rl r.:> \1\0-1 K;vt.ki L -7 Pumping water into a 11--0-"",..., ( (<.. • ...:t ,".) ~ 

I qv......,it-...,tj 0 ..... o...{ if'ot-ey'\~-.::;...l lakelreservoir Ik"....,.,., It>O'''~VI-hc.J) 

Pipe/Pump 2 
·~W./erl!1al 

Evaporation 
Thermal (kinetic) energy (Q 

JfJff¥JifJ·f/it8ii~~ Chemical enemy 

Pipe 3 I<iw-.ct.-il'c.. e.t c.c..~,. .... .s ..;J Condensation 
c.'1 ..... L-.i C.o.-l of Co ~ +-t-o.L -p. 

t<:, f\L.~' t.- ~,+&..(' ~( V\.4..l I": ... "';c. 

Pipe 4 'O"".c:- ,.~"""""""I fb\t. ..... ·T':Ql--7 Precipitation ""f\'V..-...... , f'D +-.t. \0\ t"\ 0.\ -7 
IIf,.-cv-oi.k. +.-0 ..... ""1 I't- ;fU"...-r,'L- "'\1.-u--".-....e.\ ~ii"o(,t..·c. 

'3"'1>\\1; ~' .... ~.J ,rl.~~""1'c,...., Infiltration of surface "'""""-, 'I! ;, ," .. o. .. :-h' '- ~ 'f\-t." ""€..-\ 
Pipe 5 

q'--~+">o"",l po""",,'''1 water into around P'---"+ic-l 

Pipe 6 
~ y-~ j'tt\.t"I-.,,,,,,,,,,1 ft><k-""1Ud -7 Discharge of ground- ,u... .. V'--C. , (0"_""''' I ...;> It.L,_, 

fr~It"'t...tif'l~ Jt:.;~+1·L water into streams 't!, re..~ 'c.... 

~ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: \lo>-<.Iv.,~ rt-.r ,r",.s,$: <.""'"~ if- c,c+«d ~o"" 

Kinetic ene~gy: C"-Lrq-"i o.~ """t"'"'-~+ ~ ;~ l. ... ;.~ vSed 

Gravitational energy: r; ....... !!.!:1 11....+- dr~s "'',jee-.... -t..q<-~ 

Thermal energy: k":!.. C«'»'<o! ~ ,....,~~ of' """ 1~""\<S ~;"'. '" <>.. Ioc"';:J 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energ d impact the water cycle. 

J'lJ 
C><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

::r +- ~ <::> '" \ o.t 5'1"\0 .......... 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

1'L.L.. (.....J~ c..yt.'L- ~ .... \d. 

v'YI"h" .....,.;<- '.,.." C!>o.,J r- o-t= 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Pipe 6 

GROUP#: (0 
Student IDs of Members Present: 
f\"'-3"'7~\:?0i 911-42205094-
A42<'>006iC5 r1?f{·9G.G 104 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor; 
Container B=C/ouds; Container C=Surface Water; Container D=Groundwater; 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the system to the water cycle includina aroundwater 
SimDie system Eneray Converted Watercvcle Enerav Converted 

Pipe/Pump 1 9'''-'( rel\t!oJl ....::;> 
q (0.. \l, k.k "e.-t( t.. 

Pumping water into a qr(J..v P'*G\'~i:i oJ; -'? 

lakelreservoir q (o.~. 1(\,y1t..nc.. 

Pipe/Pump 2 G~~fjaf Potential 
to Gravita1ronal Kinetic 

Evaporation Thermal (k!.'l5!tCfJ.1flJffrgy to 
Chemical . enemy 

Pipe 3 f(.lf\e:K<. {fe:1<C~ ~~,,) p ~ 
K.i e..+Cc.. Wo.....\.f> Condensation C;\'\e>M.i.w.\l. JoteJi\.iio.Q --'t 

--litc~ fL" 0...9 .. i?iN\'D ri 
Pipe 4 g(ll.\J !c0-\(.N\'~ -'!" 

" <AV, '''",e+tc Precipitation 'JIO.'-f ~"-Tlo£i ~ 
Q'fo..", l0..".d"i '-

Pipe 5 
C'J (,\ \J ,?,,-\o(d\o£! -=:; Infiltration of surface 9 f(). ... / > \X*0A:l\C\j) --:.') 

o.{()..~. Ic\tV+t·c, water into around (J ,().. 'i" kJv\\JL;r\. L 
9 (0.."'/ \U\'<..N\.-\"iClJi -=> Discharge of ground-

, 
Pipe 6 ~o-.-..( )X'+<':'\ t-icLQ ....::;;. 

n(\C!-,"-!. )(\. 'i\9..t1c <- water into streams n:.-t 1\ '>J. \: .. V/\..OT\. L 
u 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: go reG' e.1'\<P"-{ \./ 
Kinetic ene~gy: hN.I\..P) L/ % rY\.d\r'tx,(\~",-T 
Gravitational energy.'foYI9J\CjL( ~ ?\.lLlS ob\ tG~ <ffilJSJJciS {Qc:.li\ ~'Z 
Thermal energy: itL(cU e'l\9JlC) 'j 
Chemical energy: ~'-I o.t f'Y'(I\«..uJ ~ ~ Q[7)(C)S clA( to Szf0J\gJic", 0< lx:n:tlj 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B, If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere .. 

if iJJ00Jd c.~ ()J{\ ~~ CM ttOUN\ ?re.-tJ..p..-to...+LCfi\ ~ (~ 
&~P ~S low e~CifGLO-.:\lC,/\ wowd clrlcu"ll(Lti:cu.LLc\ o\W1Jl.OS~ 
---lW "VI"-~ IAlCSLll~ CQ..lJ.AQ --\-1M. '1r\.0-.\.\, p:\,Kl'\til~ to d..~~ , 

D. What w~d ~a~en to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

l~ Q.\lOforodlCy\ stoit'"U:\) ~ \)jCl\..l\cI be. 0- D~\;LT-" l 

mtoJl\/ rs OJj ~J\.9>1 lA.XJU1 d b.- prt:.kL+) ('.D) -V;\sY9"{' 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

~S ~1\.llA9 '-I iAXruJei. ~{.c'\ --f~ W()....~ u~ tJe. b(:O,J~\s"11. 

-{1;u .. 1-UV\.o.J;- Me..c:y.",i(\:, ~'I\\C.Jt Ul\9J\'lll -1; ) So ~ +t+oj 
I) J '( 

~"i '\ +Itu, ~\tJ;<t ;J,~\:JJJd ol ro\..Q~ CA..D wel.l, 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP#: ---=1-
Student IDs of Members Present: 
A'l2\?,)'1Q'2.-·\ P- JI 
f\L\21005~3 - I II . I 
::'14 Z:3 2." S l/"7 

'-1'250 SIS -

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle . 

. hV Pipe/Pump 1 
L\'{IlV ,I. 
~~~~ ::j'ipe/Pump 2 

\lJV Pipe 3 

Pipe 4 

Pipe 5 

Pipe 6 

Evaporation 

Condensation .. 
Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
Water into streams 

h 



ISP203A - Global Change, Energy 

P:.!1}: G.~ojf Work 
'"I> 

't!ifI;t:G't~ylltQtt,~tions: USE A SEPARATE SHEET AS NEEDED 
""'II!ll/,\,.s.t~~ac~for a moment In your group's own words, expLain the following t.erms: 

Potential energy:-eY'l.er~\"1 . ObJ'~ Yl~~ ~ tCth b.e. u~eC( 
Kinet~c ~ne~gy: fYlQfYiq 0'0\ tmt-l S 10'i:>lfl9. , 'eth.Q) 
GraVitational energy: Obj -etts ¥JeC0vnQ fD)\-e..d I? q I +wl b-ec,+­
Thermal energy: \YtQ)J-e~~ 1'fU21e ~~ LU) I h, ,l.) \ 

Chemical energy: -e hQ,rc:U J 'holr> ~(Xl of-- cb j -Ed'S ~mS ~ fJ 
VI ~0.M:'-'l 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><!C><! 

C><! 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere, 
Describe how this might affect the gravitational potential of water in the atmosphere. 

~rt '.5 0.. ole crt' c.. il<-- I n ~ "",,(,\ rt &1.> \ h ,., J I h '" clJ..u-e.>vk. 
. ~ pru<:.<. JJ (S &LCJ~ 

I h ~ (?W I d->t..11 Of) '" J \.at: c <\.Af)L 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy, 

I f jOt.\. C Qch' t -euOfo~ w~ ~ m <>rt \ ~ W" '''> lcl Ix ()... iorect,Jc 

In +Iu. mO~rNM\- oJ- wad:w- I,", ~ '\)<.M. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 

'Jh..u.e. would be 6\. clD-u-e~ In z,vccpm+,on be COVIJ.X of '" 

~ 0rt. a"'if- \" ~Y1"f'o, "J\ ~ 



ISP203A - Global Change, Energy 
Part 2: Group Work 
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• 

Pipe 6 

c 

GROUP #: :fI' <Q 
Stude~t)ps of Members Present: 
f\tJ30~2-1. A '-!OC033L.jl'-f 
A3q 22 3'5BI At-12.3 )17toe 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=Reservoir/Lake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

(1\ ./f 
~ Table B. Alianina the svstem to the water cvcle iricludina aroundwater 
SimD/e system Enerav Converted Watercvc/e Enerav Converted 

Pipe/Pump 1 
i<Oi¥lt.4it ~ it il6fl·"i ~ Pumping water into a vyrav, plifcnn tt( :-" 

'Q~a! B,I if; IQ ei r:( t lake/reservoir q,tli.V. I{'-()tthc.· 

Pipe/Pump 2 
Gravitational Potential 

Evaporation 
Thermal (kinetic) energy to 

to Gravitational Kinetic Chemica; (kinetic) enemy 

Pipe 3 ttl'lel1c?yClfftrr::.J? !:-the h' l~fOl . 
Condensation Chtm(C~ pOtcPln e<1 ~ 

,;'rrntll k-o-ll c 
Pipe 4 q'Cf;v . e01!~ 11 CtJ -7' 

r-av. lhf··/I C Precipitation t/rcllV' Pd~~b1~ (~ .. 
0. . /C-l11J? H C 

Pipe 5 qra \j, f1J.fCnr7 C{ 1-7' Infiltration of surface 
\ I (f 

'avow- lG1vwH (. . water into around 

Pipe 6 9 rOliJ,r- poICI-1Hal-'1 Discharge of ground- [ r 1/ 
. r/1 raN dn/nett C water into streams -, , 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: !)-/1Jred erer~ 

Kinetic ene~gy: .emr9!) of m(J.lemehf· . ' . 
Gravitational energy: -f'nerglJ thlil'l CallYJ o1(fYaClion {}{ ObjeCt">' 
Thermal energy: fiW· - YrioveWlen4 of YnoJeuullS 
Chemical energy: -b:J b' CalAie D f. tw arm ngf'Jrlfl1ti of afoms C{ nd 

l11ol! c(;( I es: 
MAKE SURE EVERYONE UNDERSTANDS ltIESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kineti9 energy would impact the water cycle. 

iVlcnaSe 1Vlt~{; "·,,t, C) ,.o}j/<~ 

~_' ~...----~ More (!lo.porctf1(Jn 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

,-(he dRO-(LrSC WDU/(!' CCUfH Ug elfa/!:m:r17()n I (eSf wq~, 
If/! 'fh.t CifYl1OI(Jhtr'( .10 () d.i{)t?!tfU //1 qrt{l/itvtl7o~ 
jJo!en/7(L( of WClf{r: 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

--there WoUld Of7!;! be 9rttllltVl/?dn 01/ -ener:fj 117' tJ/1cf. 
CCJt)/.l tNn 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

energy t1ttIJ Pc /f)CreClfc becaMJe oj fht 1&!erJJ­
hemt WNI'"I 1Vte bonds UlYe chawYrJJ VWlO( fb~ 
JU/IJ C! Itts. lll'?l ~ -lypentfWnl- S'hClun) 



ISP203A - Global Change, Energy 
Part 2: Group Work 

S t-r .e.GUY'\:\ 

c\t1Jd.s 

• 

Pipe6 

.., 
~ . 
... 

GROUP#: q 
Student IDs of Members Present: 
Milo S"Cft'Z> 1- -
A!.IO~g; D2.to q 
NU}} Lf 99 7 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Swtace Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

roundwater 
Ener Converted 

Pipe/Pump 1 

Pipe/Pump 2 Evaporatio 
Gravitational Potential 
to Gravitational Kinetic 

~~~~~~~~~CiCl c: (eW . 'fcH<.fY\i_a..t -0 Precipitation 

Pipe 5 
en (()JJ. \?o'<Jr.ii<.<J -) Infiltration of surface 

v-Ill tt t. water into round 
G-\rc,W. f'o*VIii Q { -'='l 

<:; V' Ki .. 

Pipe 6 C'lCO-V_ \"'CI\(.nTlCd =r Discharge of ground-
Crt '(' 0..". lti - water into streams 

\(j<\,ttt( (eAtct-rcns) -, GyOvV, POknt1-cJ. 
']I PIpe. C> i?M'('j:j (O'lVCrtCc( 

UN. \i c. (eAtcJ-rms) -) Untn ( (lW.fer) i'r\..Q, t-mCLl Urv.ti c 
-; ChQ.m _ iPot(.n. tiM 



ISP203A - Global Change, Energy 
Part 2: Group Work 

v;1fh·\~ .. ,~~~,*t·i:'::'*'~· '-~":~'f 
, ~"---'"--Gro."estions: USE A SEPARATE SHEET AS NEEDED 

"-~ilJ!l!lb1:lck for a moment. In your group's own words, explain the following terms: 
·it}t.~:···· 

Potential energy: ~~ S'+-crrW 
Kinetic ene~gy: 'MOl trn..Lht-
Gravitational energy: MGvtrY\mt +O~r 
Therm.al energy: l\Q.Q t - -tK1,lf"O't 1Y0p"I 
Chemical energy: ()J(Y'(i\.,t\~-t- af Qtums t l'Vlot.euLl.e.s 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~-" , 
~ « ,:~ .~'Yi~'\('-

( I [ ) ~. .~ r~ 0 ?(fi\OCe .... 
\ ( ~ ... , \ f".e.C.(pl tahCf' 

\) lIMOH .. ~vu.p:!rc&\of) 1 ',~ ~\~~-Sa:h-Of) 
~ l J ) (, '\ ' 

\ ~<~rjJ~ 
C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

\-\- Wou.\d. cM..c.,r~o...s.e. m.e. <\y~"\-a.;tt(v)QJ f'Clh:ntl'qi 6 f- . 

CUQ.\-(r I h '\nQ a..JvMOSJ?nQrC. !?ecuus,.e. W?,) wQ.A.elr IS ccndhlsi ttt, 
D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

~ \'Y\.QJY'.{" w~ lY1 1Yu Q-tnl0} pn.e.re.. - rt- W owd 

CJ-.AJ\ ta,1 0'\ iY\.e ~'YOvncf. 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

La. S 5 ~ccti en ~ ceu%. s I cx..J do-un ~ 

rQ\-e of- .e.Na:PJr CLn(fl (Mc.t&u),l5; C'" 1Yu LNQ.Jlj) 



GROUP#: 10 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 

c 

• 

Pipe 6 

£ ' . A q,,(o"~ 4 2.'5 

.......... 1 ., .. AWt163% ... t 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water; Container D=Groundwater; 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. . 

Table B. Alianina the svstem to the water cvcle includina aroundwater 
Simole system Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
Pumping water into a ~o.~;o"-<>..\ 

lakeireservoir 

Pipe/Pump 2 ~r~tay'qna1 ~idi Evaporation 
Thermal (kinetic) energy to 

:VG ~vitatfon I ne ic Chemical (kinetic) enemy 
Pipe 3 I ~~ • .,.':(. 7;t~£ho·;.·F'i -> 

, .... ti ~ r woA.l-or- ...... Condensation o I-\c~\ (~c""\:'c.\) _) 
' ,,_" . '. (r ...... ;t, 

Pipe 4 I t:vi+ ... ~o_\ ~"'~"'+i 0.1.,:) 
"'''it...+l""",,1 ; .... 'f.;, Precipitation IM>VI1t~~\ f~ .. +: ... I-"1 & .... i '.", !<'; .... \-; ~ 

Pipe 5 
6-.... v;k"' .. "'1' /ri~f:h'c ~ Infiltration of surface (;0'4\1 i + ... +" ........ \ ~i .. d·jt -9 
.n...vl~h·, ..... \ Pok",ti ... 1 . water into around &,o."itc.+; ~ ...... l foit .. -H ... \ 

Pipe 6 
~""\,J,,.j.;""o\ '\'0.1-.-<-;,,\ Discharge of ground- 'Or~; c·,··}.:.,...d 1'<I.}..".l-:<>-1 

1'<> 6-" • 0.;,.1-"",\ \L~ i"><\.ic... water into streams "" .'1c",~W:",J k..'~;: ~ 

jti 



ISP203A - Global Change, Energy 

Part 2: g,~o.~~,o!~.~~. 
Group Questioos.~ A SEPARATE SHEET AS NEEDED 

• -:It 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: er14"}y ~fllr~tI (II' ~,.- k-f,r Vf~. 

Kinetic energy: e/lar4 y of M()I/~MW L ~ L' '. "'" 1J 
. .' / "tIMe +- dr/v.,,,, vy 7.... ll""'~~f <:1)""""'; '7t!rur. 

GraVitational energy: .,"'10')'1/""0 .. . /, -Ik ""ove"'~""" o,c 4f() .... ~ (~~ 
Thermal energy: (t1ll'''',Y c,~,.-f~d ~ .. tI i/,,-,I/.t'''' 'Y F<MIi 

Chemical energy: e"''''J7 cor.u.+ee/ fi.,,1'1 C".II""l~1 c,,,, .. ~tPs 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cYcle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~----~ 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

J..J- tvbcJlJ. I~P-- (Of ;" ft<L ~"e1'~~ tk:..1- ft.,.. f O i-a ... +.'a./ 4"YJ>' 
\-.16" 1tJ. to-of- .t2y:.5-1-;. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about ener~y. 

6 >' IA fie w~h.- r-yc.le ", •• ,11 Jeuu.se. b4/"",v~o..Jk titer"" .. , /0 ... 4+;' e .. uJ'f 
... .;,.u;.th. e~.fe~" .. ,,·ht"bhL' pie ;it ( Q"2""~ , .. evo.pofti..il'o"".fv.J; .. , ~ 

tlecruSf. ,,-, one,,>' Ie 60.. l/t; ~c. ~ b~f cklM.'c" ( JO<tt!) 
\Awe.fore. cq,.;.n"" '" "'''H o.f WA~ /rAp0", t./.1h ~ no e"'t ... ~" fo tOtWvr-lb ,. 
E. Imagine the temperature of surface water in Michigan decreases suadenly due to Ho/'iJ (,.I",~ 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

J.+- vbul J du.~f/l4IL fie. "/VlO<Jjf'\.J- t>+ e{/1e'71 r~ tk wtAet'" cyd.el 
£'I.CfA.vt,~ pYLO(~ {ktrJ'J'1&J €>yI(21Y iVtYu(J!ft ~VI'r~~ .fdr k/~"hc 

cite, "'i f) ~ • 
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c 

GROUP #: t \ 
Student IDs of Members Present: 
A-L{~'(0)qllp 
A C( J...\ ",C( (. L\" 

.Atil. \\ 2061, 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Pipe/Pump 1 

Pipe/Pump 2 

Pipe 3 

Pipe 4 

Pipe 5 

Pipe 6 

roundwater 

1'\ ~Q...\ Evaporation 

Condensation 

Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
water into streams 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: 

Kinetic energy: 

Gravitational energy: 

Thermal energy: 

Chemical energy: 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 



ISP203A - Global Change 
Energy 

Part 2: Group Work 

Pipe 6 

" ~ . 
... 

c 

GROUP #: 'l 
Student IDs of Members Present: 

..tt.lo1-os-'lIG 
flc '-\."l-l "';'\ "Lll 

A L-\ 2\ \ 2()6 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle includinq qroundwater 
Simole svstem Enerav Converted Water cvc/e Enerav Converted 

Pipe/Pump 1 
v .-.., ' ... , . r..n-..r. .. ' 

Pipe/Pump 2 

Pipe 3 

Pipe4 

Pipe 5 

Pipe 6 

Pumping water into a 
lakelreservoir 

Evaporation 

Condensation 

Precipitation 

Infiltration of surface 
water into around 

Discharge of ground­
water into streams 

3 

Thermal (kineti&.o.tt!!~IJJy' r 
Chemical I. • • r'en'-erCi"y' 



n ISP203A - Global Change 
Energy 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
P~te~tial energy: 'S tOI e.d t~ H5 '1 
Kmetlc energy: i'\'\Q\J ii:. (\i\ c. v'\-(Ii< 
Gravitational energy: b~:' i'\l ~J.\) t i ~d !(lV-'IJ, .. <{" d ~'.;)'fV~,\ 
Thermal energy: lY\o \/U\/cdi ~.- ,;;l ~ r'Y\.c, Ie "vie S 
Chemical energy: C em! j A g{'i'. ,4>1 V't'\ a.J~ 1:1\ <"J I·· ~'r~) {~, ;(.1.) i~s, 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

« .~ 

,......:::"'1 C><!C><! 
----~~~ C><! 

lht. wa .. k, (nO k<.v les "'-h \\ chO-.v\q-e 'S' ~ .,. - l' 
W\.;;\,}~Ji;r ~l.l'cA.it'<f' \~.(1"\v";l~~ ~ k.o'I'\~!Vi,~:SeJ';-

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

~<.. Wo..\{,l" (\>\0 !ei;,ltJk?; W oulc( move.. 'il.low<Z.<i 
(:,J"lj'\O, C "',I-J~'(/; '-;"'i'\ of'! C·'("! C'·1~ ;'1. q{~}J. G)(!Jf'li,~j/l&·H!l,.1 

D. Wh~~!~~~~~~ppen to energy in the water cycle if ev~poration ~topped? This is a 
thought experiment that will help you test your ability to reason about energy. 

i""h,(",. o..,movl\r O~ '\ fo,,'J, ~Q I~~ h!;l..1 , ..: ,1.~r(~a~"1 _(~'J!;),) h~ 
~~o,+·kll'f\Cf(.t:\...~rt.. W~\\.(. ~+,q. a,lM(AJ(\,t ;;;p '::jlC!"V f-''1d-,( 

\),j()\)la dtt t·('-t~~\t, 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

~ o..N'AeJ\')V\1~ G ~ ·H .. ,{;( ry"\e\"l~l{\~r~~'1 v,)QV\'(\ Cl~~(:n?iA')~; 

4 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP#: 1'-
Student IDs of Members Present: 
AY Dq '1-.0'0 00 

A-'-l3)ObS)b ALi33 'H :,Lf 

/1'3J7;)l{). 5 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle inciudina aroundwater 
SimDle system Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
l<il'leHl Lelel\rt>fl'» -f' Pumping water into a &n.,,;-lhll'lbl ~ ~\'1\\;j;\ -II': 
. UYbllitbt,Ol'1b\ rot!ro\lo\ lakeireservoir fi(V~;[t,r"!1.1 ~i~lltl~ 

Pipe/Pump 2 \r~~atd:I;t~t'$d,l Evaporation 
Thermal (kinetic) energy to 

Gr.VI tlnll IC Chemicai (kinetic) enemy Po 
Pipe 3 1<\~e\iC (eleth,;r,S) 1) 

Y\'Y\e\l( (~"Iaier Condensation c.n~te~-ol' (1'.lt~~i;!l,ir·-+ 
1" (Mol in ~I 

Pipe 4 0r.lvltHionot poHnl1al-1> 
",I.viia \lon,\ \<.Ifl~ti C. Precipitation 6fOv\il\\.n~1 ~",e.~1\.\-t 

"'{3~i\",l\iO 7>\ "'hehl 

Pipe 5 ~ r'lvir1>I./Ol'lbl rt!\'1h »I" Infiltration of surface \':7lo~itl>tiD\'1.1 r. .~~tl~1 ~ 
qj"~irohDi\1iI .Mri c. water into around ~ V1vit"tio~lIl lAin tt-.C 

Pipe 6 
(7ra~il~r\o\'rbl po\tt>\lo\-P' Discharge of ground- IJfb~ itHiD\\~1 f,0J tV' l'~\ ~ 
'I rlvihhO(..~1 V.,,.,~tl (. water into streams ,5f!Vlto i~l'!i\ \\\(1~1 \ c.. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: Sfore~ erHI-:3Y 
Kinetic energy: energl} ,n YllO/IIJ() 

GravitationiJlenergy: ener~~ th1JI \J(loqs ih"'1~5 tOjQlh\:( . 
Thermal energy: (M(~~ rh<J\ 'S de \ex\'V\,ne~ 'oV how fClj r molW,..jC~ eye IYlO\II'3 

chemicalenergy:\..t\t'(~\\ dQ\-~f~\I'\QiI Ip~ {h~ C()\'Y\ro~ille'l\ of atom~/I'Y"'Ii![<de::, it'l 

d S"~ 'p ~tu ric.. e. 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 
ihere would \?e If55 cjY(jvIl-Hlomj pfi1eY\tib ) of w61evrin .fh( 
oHVwpncve 'SIner Vlot lias much \)nMr could eVopol/.31e due 
+t> fl1 t \'bLtt. oF- +h~ro\'o\ el'm~~, 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

011 efb\\ potQy\'iZ'\ elf1er~~ \,J\J'VoJ\d \?e jY'lCXe6S e d sflne{' 
e \'l(V~~ WDuld ~(51fi[e~ iYl yeSffij(j\YS. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

l<iMHC eVWli~~ i,t.:tO'u\{j ~eCle21Se \,0\\.((\1\ \}JOJ\d in -h:lIln 

d~(xe~e -\-Y'l( u\ilrrJ\ioYl Gf p(jW'{Hti)\e'l\QV~') . 
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GROUP#: 13 
Student IDs of Members Present: 

(}l-iJ't-G'7"?oi, /i ~?oq60Z9 I A"l,B\1,,"7 

AL-I:z..IZ."3l.14 I A42.0'nIo£tl 

consid~~~~m above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Swiace Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle includina aroundwater 
SimlJle system Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
~\oN. VO'c Pumping water into a C3Wt\J. PO\. . 

I I(;Vc>'v. \:.\1\. lakelreservoir C() rolJ . '<-m I I.. I 

Pipe/Pump 2 ~G"'a'vitational Potea.tia/. , 
Evaporation 

Therma/ (kinetic) energy to 
to Gravitational iCtItWcl>.! Chemicai (kinetic) enemy {-

Pipe 3 K\I"\ L~\e~1'"r()i1S) Condensation (he\'("\. vet. 
\,-In ( wO\ttk) -I-hC'x t('(>. \ \i:..in 

Pipe4 'B\'U\. pm. . Precipitation wo,v. po'\, . 
mo..l{, 'j;..1r\ o.\TlIV. "-II'> 

Pipe 5 
0\'0,1{, v 9Dt . Infiltration of surface 'aIM.' ?ot. 

q rc\V, (:.1 (\. water into Ground qnA~' Ic....\t'\ 

Pipe 6 
\3t("-". pc" Discharge of ground- '0\"0.\1. ~()-\-. 

C!'(C\'4' I \:..i I" water into streams (\\0." I Lin 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
P~te~tial energy: 0.\\ -\re e~e..\g~ 'i',\u'(\::ct De(O{~'Se Of".,;'~ ~O&\'t'lC~~'~'r 
Kmetlc energy: C\\e~\.i C\,Q.C\teCl \11 c\, 'Gtct->! 'OC'CC\U'1$·C atl (nOl{;n i( \ . , 

Gravitational energy: ~mo.ttlO\\ 'ele:tweQrl O\)~c\~ t\"'O~ C\\~nO -\\~I:'i\' 'f4y,teli:;::e.r . 
Thermal energy: \\\()\j~I\\C\"r\ o{ ('{IO\QC V-\~.ts. ~\'1CAt C\c:o.\i:: ek 'cQJ'{ V·l (I 'f· C\ t:,Jf . .t.:IV 

Chemical energy: i1'1:: c,c\9x Cof 0;',,\)('(;',, o..r·CI iC{j\QC \JJ.!L'b 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

p'°Gttses 
\i'\0reQ~e 

C)~ 
~ ·'0 

0<10<1 
0<1 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

-\"'0.e, <;J\"(\\l \lOi\O\"n\ \,o~m\o.\ ~ UfYCnC enexq '{ 

\}-lO\l\d de.t\fe...o.~e. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

~~,,,,,,-.,,\ pok""h<c\ eV\ e~'1 '-,/', \ \ 'I V\ <-r-e", K-

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

Pipe6 

C 

GROUP #: \ L\ 
Student IDs of 

1\ 1 qO'h 0 ILJ n? l..L.-" 

Ai j1-2 -,' ,1-(~ (~ 
\ \l.l0J- ~:;,.y; ~ 

t\t\~"~44q~ stU r t.@d 

A4-3Z{'Fb~ ~ 

I ')lHhI.V 
r 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle includina aroundwater 
SimlJle system Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
'/!!.IYJ'e+' '- (-ekd·yj}."~)~ Pumping water into a b n-e~ tv (e,I-!: (.;/-r{) 1'>5)--"9 

lll'!{..fIC (wl\lf'e'() lakelreservoir . /61r1.-e-tI( (WIl+cy') 

Pipe/Pump 2 
Gra'Atatiol'la,' r''Ole, ilial 

Evaporation Therma/ (kine~,?nef~ to, 
te-GFaviffifff'!fIei KiRetic Chemical (14fI . "~1ier'dy~ 

Pipe 3 K'~~Ic.l-ele~it:~VI$) y 
. l-IP .. \-lf. -\-e.r Condensation OtrLrq~~I. ?1l*"'~~c;IM-"Y 4\'\ i lIY~ (A \ \..p L 

Pipe 4 grav ,+6+1 onc\1 ~I+e n+I.I";l 
,"'-av 1 + ~ + 1 OVI a J, 1 " .... -1.1 L Precipitation W",VI-tCo+IOhdl f1*,,'1-=+IQI~ 

C'61VI-i-a+.OVl Ilc,rn:.+Ic.. 

Pipe 5 
9< ~v I +~+I OVlol f'o-l-eYi+1 aJ...7 Infiltration of surface gvXV1-TH1DVH'\ ~o+-GI'1+I"I"'::" 

Clr(W'+,HIOYlal '/c .. rk.+I<- water into qround crr"vlh+!OMc! -/c..ne+IL 
Pipe 6 

s('~\V,.\-a4' 0>'10.1 f'~V'\-T'''\''j Discharge of ground- ~d\V\{'Q +10>'1" \ p0t-erH'Ii<\1 ~ 

I "'''\I\-\-(d \oVlal .,"'.0-+1, water into streams (;jYQVI-t,,+, "'" \ k, "'''''-+1 ... 
J 



ISP203A - Global Change, Energy 
•.. Part 2: Group Work 

•• 1......' .. ' .... -" e,~", .• ,' 
t~, '-'l'" 
~-"".,",G1:~,Qpestions: USE A SEPARATE SHEET AS NEEDED 

A. Step back for a moment. In your group's own words, explain the following terms: 
~,t. mltgt::/Jtial

l 
energy: . yto'/'tC cl t'V\t'f.c:l 'j 

Kine,"/! energy: ;:;\,'LYj 'J, O,~ W!IJ·i-e.W,1:.-Yr1 . 
•• . . .,.. ' I. I, I +I--C(d-e.d -\-0 OYl.f. IA-VJ 6 -\.h~Y 

,," "'*"""GraVlt~LlOnal energy: 019[<--1--.:<; ~'''\'j L\ ..... 

Thermal energy: heet-\- f IY\ o\"C-[,\A \-0 rn~~ VYHiV14-

Chemical energy: bt Y1 cls P~cM \ Y':/ b'r-(.'~ b V1~ 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~ . :~ Yf\O~~\\)uds 

C><IC><I 

C><I 

(y\o'('e e\f G..f( i D 

\ ess h i'V\Q 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

M "o..Xn) Snow Ioe Cou)SE' e~CA..\,~on W'dulcf 

+o..\:::{J m 0 f E' Ti 'fY\Q 
D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

\J,\)ch \€-Ss c..\o\')dS * 'Vted.~\~CYh 

E. Imagine the temperature of surface water in Michigan_decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy In the water cycle? 

\ e'SS 000" 1(O~\\on 'OQcMSEJ \r-{~-\-e'( \S 010'((> 

ciw<oQ 



~I~ ~ Ptl\~",nQ\ 
ISP203A-GlobaIChange, Energy ~ t:::: A'-I\O~\% 
Part 2: Group ~lk 4 !I,~ " . H 
Group Questions: USE A SEPARATE SHEET AS NEEDED *~qLjCO05 
A. Step back for a moment. In your group's own words, explain the following terms: 
P~te~tial energy: ,*,rt-b ~ # <. 6. • £ ( 1 
Kmetlc ene~gy: erf/.C,:>y tR ()'\Dv'~(Vl~1 
Gravitational energy: ~ ~y -I'1I .. f ~(q,>IJ "b)&Jb .j.,~ 
Therm.al energy: Me:.-\- ~y 
ChemIcal energy: @'!1nJ..t I . , , 

- "'pl t,1Oc:w. ~ (IAO!e.L~Q( bJII.a6 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 
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Pipe6 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor; 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
I, r. \ ~ \analogous to groundwater. Identify the type of energy being converted for the simple 
r(~!'+\c \tet.'I] t h . th d' b d f th t I sys em s nln e lag ram a ove an or e wa er cyce. 
~ tf~v. lj' at. 

Table B. Alig ing the system to the water cycle including groundwater 
Simple system Energy ConvertQd Water cycle Energy Converted 

p;PeJP"m~ k\\J\~~~\(. € ~tl";(()""::· ',-? Pumping water into a YflA,,' -lv:~;C' '" \ \( \ "'"('"'1"\( -~ 

"Iw., i, <In. t\ bY<\-~~"" r-: lakelreservoir 9i''''.~ yfl,"o. i;,. \ ?O~V\1 M \ 

Pipe/Pump . ( 
. "Gravitational Potential' D Evaporation 

Thermal (kinetic) energy to 
to Gravitational Kinetic Chemical (kinetic) f'O 

.If,\-, 

~ 

~\ [VI 

Pipe 3 Condensation c.'v"t <'\«t..' f ~+,,, \ -~ 
~",",'M",\ 1 >of , 

Pipe 4 Precipitation 

Pipe 5 
Infiltration of surface 

water into ground 

Pipe 6 
Discharge of ground-

water into streams 



GROUP#: \(y 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
lr 3"1L[Cf7fo,{Jr:;, f"'r \9,,\-q- \0"1 
A40Qi LI'!cjCl 

A 4-'3 \I..\-S~Lo 

c 

-.',3, 
" 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS, Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle, 

Table B. Aligning t e system to t e water cycle inC u Ing groundwater h h , I d' 
Simple system Energy Converted Water cycle Enerav Converted 

Pipe/Pump 1 
f5( <>--v' I'\) tenT, C{} -;:, Pumping water into a 0,4'1 pO-I'fr1hc<-1 ~ 

.')f(W, '(I I\-G h c- lakeireservoir ,qrc\.V' ~I '1ft-i I c.-
( I\( (-\' n (\ 5) ..i3ra'litatienal Potential Thermal (kinetic) energy to ~' Pipe/Pump 2 

to Gravitational Kinetic 
Evaporation Chemical II - , energy III 

Pipe 3 \..,,,"-\-. <:..Lel"U (0"'') ? Condensation ly\(~l(A\ \-'0\\:1\\\(,\ '7 r , 
rc\ne~lr CWtA.\e r\ " { In 'r; \ \(.HI(;\ I • 

Pipe4 ~<~V' yD'~O+'Q\ ~ Precipitation 6'0.", 1"0'\ eni'''\ "7 
Q(C\'(, '(10C.+rL D(CA'i"C\-T1 \)(Ie, \ (1IItTIe.. 

Pipe 5 
'2IliQ, ?ijkV'l~1 c\,' -7 Infiltration of surface ::]10::\1, t D\-el'\~ I ~l c:O> 

S \C\~, \L'('\~h r water into ground SfC<,.V (UI\c.ktL. 

Pipe 6 
'J (D\\{ , 9Ditv'Y\IC\-1 ? Discharge of ground- YC\.\I, f'0\~l'\h"'-\ ? 
'1 ( C\ ~, (:., l\t.h L. water into streams ("Clli' \(t'l\e/t1 L 

v 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: S\D((c\ (~( 'J oj 

Kinetic ene~gy: IilO~ lI'{\(n t ~( (}'\c\'(Ircf 

Gravitational energy: ~lo.wS Obj(C4S +00~-\-~v­

Thermal energy:ntG. \- ((\(/5':) 

Chemical energy: 11\(. (1'\t(c-l'1 ju\Cc..se.J \::!'J b(eL\(~\nc) 100(\d.~. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

CJ~ 
~ ;:::, 

(C .. 
\ \\ 

C><IC><I 
C><I 

\:~ (,~~ DC G'l:h 0 1'\ \ c\ CUetSCs clf~d. to(\O{(\scltIO{\ (kue.a<;'e:!"-__ 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 
Uu e "'-S L -\\IV..- 9 y G\ \J i -to.h 0 <'\Q.lJ\ fZJ + e-V\ -n N 0 f IN CA...\(X I () 1vv-­
t:A:k('/\OS-yll\QfL pcCatJse i~rt V\loU\d be. ~';,s pru.,?tlo.i\"()()' 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 

t,~ Q YDU)}n 0 (\ 

lG~6c.nS[t\ \0(\ 

o,eCJtczSCS 
(j.gU tuseS 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

of !IIIembers Present: 
~ N\H,°l16j 

c 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

. M1727bl () 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagraln above and for the water cycle. 

T bl BAl"' th a e Igmng h I " I d" d e system to t e water cyc e inC u Ing groun water 
Simple system Energy Converted Water cycle Energy Converted 

Pipe/Pump 1 
(,0";'i, ~i'Mrl"c. ...:Jj Pumping water into a hrq v k.A ( h (. -=t t:~d Po-kn li~J 

GIlA,' r.lal-rll lakeireservoir 

Pipe/Pump 2 
Gravitational Potential Evaporation Thermal (kinetic) e~~to 
to Gravitational Kinetic Chemica/'kl-ROOG)f: H' 

Pipe 3 ~""h1; 1"11 Ri~dl-v 
,c.f-r0l'~ , I.," /-t.l Condensation L.h<l'H-C~\ (Mtof~4"'" ~1;?';\ ,,) 

l\1-li-l"£., 

Pipe4 0fd\\), ft~\1""'\ ~ ~ j\~, 1\,,,,11\. Precipitation ~"'v' fQ\-<Ilh"O,\ -7' Gr~V,R:~·,k" 

Pipe 5 Cr'1 .... tiu1/2 - c, r-,v Po/';, I Infiltration of surface 
71/ water into ground 4'(A~ k(~dl( - fr/,1/ }1, I,;, / ,,/ 

Pipe 6 ~ ~/ fo~hal""" (,r""" Discharge of ground- Gt">v, f·~h~I-7 t(~Vf' h hI""" 
b~11t, water into streams 



ISP203A - Global Change, Energy 
Part 2: Group VVor~ 

, ~" .. ,,~~,': _.- -, ~. 

Group Ques&~~~~Ii'~SEPARATE SHEET AS NEEDED 
A. Step back for ~omertf~ rf,) ~our group's own words'l explain the following terms: 
Potential energy: \ ~ 0'f1t'f~l \l('c)~I'.(,f') . ly 8,~ 0 V,·c h h,,:' il!' 
Kinetic ene~gy: \'ke -&l~·r'rj u· 9 d (,,, \>\;'JQv"'{Yl!-' I I Il 
Gravitational energy: jht.. ,0"~· ~r .. ~lts ~"J-) t"v-§er e( 

'V" , I J'h l~e p, \ l..frf 
Thermal energy: fhe. -e~-< u; ~ r {i.I.eJ /-e> he",/-, [I.e ('~~e ~I- wkv~ 1"1VJ./ c~:~\ <\1<i"IUV('''') T v ~ 
Chemical energy: lli .1!J;Wf"rf d ~ i{c. 40,1\ 'l W l',," I.e l.t.lJS 1'\1 'I b QkJ 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

D 
If 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

r:(~{ 7.t. E.u7Y !Novll ;n(~~se. T?e w",/<I woc..iJ JlJ>.f-- 51'.1-,'>1 re(;fcvo!r) 

Cfht! +0. cyd,- b.Jc!v!) "5fl>if. VC"-'t)h-45 -"1J 6CCf/r_ 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

C,P( "'wi) (1)(I\.f.O-S(, _ 1~h',,/4 f> tv/a GCc(../ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

re<vf-(~/I'~t.. vvo,)# rla/I.U,$<!. . t''/'J t~ w..rre:r, MOIL ~r(1r1( ,€/lQ'i! 
VV'ov() be ~a.J b> eva.? a 'A.i-}u/\ t-D vC:CU( . 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP#: /1 
Student IDs of Members Present: 
{A(-I)D50bcJ I 
AI{l '{/11-'i 5 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle including aroundwater 
SimDle svstem Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
b"(>..vXG.t.(,I' •• 1 '~\,'--I\ Pumping water into a G{l'..\"~o..·hoAAJ l<',\'\~·hc.. ~ 

I r.«.u\\u. \ ."""J b'< ..... k - lakelreservoir Co f"O\II-\:",,1,o--tl' f~L( 

Pipe/Pump 2 
Gravitational Potential 

Evaporation Thermal (k!rw.!l£2d!,nergy to 
to Gravitational Kinetic Chemical \ enerav 

Pipe 3 (~ k'l-ek Condensation c.4..t-A,u.,\ (l ~",;,~'1\d,) <t.\\;L"~') 
I -nn ........ ul '\' ~ L I)" ,r« 

Pipe4 Precipitation ~ (<>..,r ,M,",~,,"\ ~o:,~ .. ",':.~ ':!.jl 
-(. r. ~t.."""" '.~",-,-h"-

Pipe 5 
Infiltration of surface (1, r(>.~'.\:"'<"'" \ (~,v-k~ ~"\)-

water into around I ("<>.t,h.ck<.,,,<' (k" ...... ,,:c 

Pipe6 
Discharge of ground- (,~().v: l",,,,,,1 \\:.'~~'l~ 

water into streams lxw,t"-':'Wci (\o\~tl(~ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: f~ 5t~ tK>(~~ 
Kinetic ene~gy: tv\.(),r.Jv\':) e M'<'1I'j 
Gravitational energy: e~J<c"6~ ~J'\oj o~ec!tS -t"'(f-tky-
Therm.al energy: l~C\.+ .~\~ I 

Chemical energy: f!{j "'-\N(;t"~ ~~{0 Bo<-~s 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

'C.IJI.C'-e\.,~ r.If'­
\)J(.,x-e{ \f~o\'. 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

\.:! '(().v1ro+',-",,> I Po~f,cd.~ dJ ()JQt<9r WOLI Id cl'UreaS-..i( 
(fkcO-v5,e -tlt'<'e (u"v l.i. be 1.e.'b5 w~¥e<. Vt\.Rx" 1lA-tu-- A·hA0sfle.r«.., /'vtQ0I\.'~ 

I~S1 (~"'-"'SoJ,kY[, Prec,p.kad,iY'; IN--J. ~~ tJ.'u.kd tv-.- I"e-.,.\to,~:; So [{'.'iSS SFc«~ .for ~ ..... vrt. 
D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

1l)~ IAJOu"-~ 'I\l> L~ ~ CI..~d~, 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

~ 1+ i.-vovlJ Slou> doc.A.m t~ ~vo.ter Clfi~ ~Vj 1C"" 

ro~ey..\.d ~~ VJctJ\~ J-e..(IF~~. 
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GROUP#: 
Student IDs of Members Present: 
Ali?" '5-=t-~15'1 
4t!,J~&O''f. rI-

A o~'71rb6 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
. analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Aligning the system to the water cycle including groundwater 
Simple system Energy Converted Water cycle Energy Converted 

Pipe/Pump 2 

Pipe 3 

Pipe 4 

Pipe 5 

Pipe 6 

Gravitational Petefltial·"·:~~{;" . Thermal (kinetic) energy to 
to Gravitational Kifletie- ?!,A.,EvaporatlOn Chemical (.ki~fft[fi/'f/nergy 

1h.rr_~1 JI{,.,.,ll~_,,> 

{S I'r;eA(,,,", I tq'tF'~,1-""/ 
(j,,~v, !.dj,r .... ' ?e {:e'''''(..l., '-') 

& ".e~; ,EJ-I.r, .. , I ~,; ... I/~ 

6"_'-{I.(_,1 r.,i,.1:;f -
&~.(V;' p'~4,1 t(;q..rl;c 

Condensation 

Precipitation 

Infiltration of surface 
water into ground 

Discharge of ground­
water into streams 

c) • .,. ... ·:,'#t f(: .,,~)' _> -,J, .,r_,,1 f'~.f:".;.t;".1 

(;-',w.f,b"",1 1'i:,1:~ .. {IA -~ 
bu .. i .. (;..-., ... / K s .. .c {J;: 

&(Jv .. t"/,¢',~~1 !(;~~/;c -'> 
i /:;.0"" 1,1';:,,"" -r4"e"{~~ I 
(jr,t"';.["{~~"'! 1<'),.,/1# :-)0 

tJJ","~/I/..,~,.1 'Pc l., .. f;~1 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: "'ke ",'e'·4<...~ .<'~ $ t"r",/ ;~ N .. .I ~",I 

Kinetic energy: 'It", ~ •. ",-,,_ .. : .... ../ --1.1 ...• v~'''''''-I oJ 

G 't t' 'I E J J I J I J' ! ~ .... ~'- ~ db' C'~-!~; raVia/ana energy: "<'''J~) <fI,. ,'-7J"d,'''''' Vv"vN",) 

Thermal energy: .1/ ,.,.t ,.",.~.; ,.,~. 

Chemical energy: .on e dnv; -5 J ).. ... /< ,.,,/ "'el,,, •. ,. &,. p"",~~, m .-,.of· 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

\ 
" 

,/ 

< ( 
/ ./ 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

'17.,,,,.r,,, {-."IJ /, .. P' :.,t:r",·.<~"" pC 3".,,,·1-,., .. <1 f'€>ir"t': .. 1. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

-r ~ (J I "M.ri.... ........ 1',,1/ ",~.f b", ul'/' n ./he 
J.-- ~ .cv'ror .. !,r. ~,.",1'f'~' / J'~" ." 

1 " !/ _ ... '~?",,~c ... ~ 6'<r .. b.J - br", ... !c,,) or t-,,{ .. r _./ t£.e .... ,,.,, / <""c r
J ) ",Pv 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

"1/,( I"',II-",,:;;.J ;u ,",,,,.,/ :J0I" ~I £ ilt?r~,1 "",.pr~:;,) 
./ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP #: ~() 
Student IDs of Members Present: 

PI 4 I~ 1'6l){"Q frll)"; 3 d-~;;5 

~~~~~l 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS, Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle, 

Table B. Alianina the system to the water cvcle includina aroundwater 
Simple system Enerav Converted Water cycle Energy Converted 

Pipe/Pump 1 
k; ,,{+( G (-t leG+t",\,. )"'7 Pumping water into a r i"'e.- 't i c... (ele c +1' ..... l-"'{ 

GI""\,i\~~il)",,,\ Pe\-co/\-\-\«\ lakeireservQir b,<w\t-'lH<lN) ~aI-("i-\<t \ 

Pipe/Pump 2 
Gra'rlitati13Ral Pote, ,tial \(;~\~",e(HQ"'~,l Thermal (kinetic) energy to 
to Gravitational f{dRe#e- d yaporatlon Chemical n.' , energy(k,:;. Q"t-c'"' q 

Pipe 3 \,:~"",,-<+\G- L<I«-tf":~-'I 
t~"C. tk .. (. V'q4 C'r Condensation c\-.e "'" c."'r· P <) 1:<::.. •. + [0;1 "7 

'I~C'r""'" /(" ,,~+\ c.. 

Pipe4 G .. ,,,,·,~,,+\q'"i"1 Po'rc,+M'l 
C:<'t .. \h~\Q'''\ K,,,cTI(.. Precipitation Gr-ct \fif-ot+iO "-9) P~+C"""~iq)-7 

G T'C\-.J ,-\qrl G ne;:i. K\ (\ci-, c_ 
G row \ \-<it JOMI Q,J.,e~+:~~ Infiltration of surface &r~\I i ~.,t iot.a ( Pr\ ., ~ 

Pipe 5 
' t'C~~··.+ ,!:'l-) 

C,fQ \r\tc;.T \ Ol\"'t \ f\~ litTle.. water into ground G fq \f\.l,'tti OM \ ,...',",,(4. c 

Pipe 6 <0""" ~ \-.n-''l ,,~\. rQ"f'M-'\~\ Discharge of ground- G" ,'l""T'\\-ia",,1 K', \l,rt" c..-) 
b\q""-MHC\~,,\ (i~d\C water into streams (7 I'<! q I tq 1-\" ... " I [)q+e;.1· i,,\ I 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your gro1's own words, explain the following terms: 
Potential energy: (;1\1: '1''7 'J S;-o. e 
Kinetic ene~gy: '\N\C " e '" e V\ -',- , q f- ~ f'o-e r '1 'j 
Gravitational energy: '\ +T1""l" hI) 1\ cd- u\ ... r'j 1 ' 
Thermal energy' ~e~ -\- I ""q ,,~"" e" -\: (rT y\'\t:) \ -e c '" \ '( ,,-

Chemical energy: h t e"t '" " t-./ b ""ot y-

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

R If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle, 

C><IC><I 

C><I 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere, 
Describe how this might affect the gravitational potential of water in the atmosphere, 

If-~ ~h-~l~+(Or",~J {X*V1t\a.) 

D, What would happen to energy in the water cycle if evaporation stopped? This is a 

tho~ht:;trnd;;;i wtJest ~tO~8f7bout energy, 

E Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in CanadR How would this affect energy in the water cycle? 

\t wov--\~ SF v--p 1-NL ~ I~ 1"\r\Q.~~ cycle 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP#: 21 
of Members Present: 

,4f A>13S~SJ2/ 

it 1\'"1 aa 11 0,,;1, 

A+z.o:;ZA-3, 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Pipe/Pump 1 

Pipe/Pump 2 

Pipe 3 

Pipe 4 

Pipe 5 

Pipe 6 

roundwater 

Evaporation 

Condensation 

Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
water into streams 

Converted 



ISP203A - Global Change, Energy 

Part 2: Group Vl{2~'f'l1 

Group Questions:~5t!iA":SEPARATE SHEET AS NEEDED 
A. Step I'. n your group's own words, explain the following terms: 
Potential e,' " ",' .. Ii' nef'7Y 
Kinetic energy: 117 e ;1e~y / / 1/ I / ' ,p c: f ( . I- '/c:t!- ~f1T"Cj:> CJf~Gr oD.;'-- ) 
Gravitational energy: ,1/",/)' .' ~ / / f _/>I 5' 

/o/J r ";I) <; v-nd /r;;>c; q ieS' • r "" T" 
Thermal energy: I?~f! / / C!-f- mov" / Ii PI7/lJ S 
Chemical energy: (' 114,y>), rei lA/rev! f-o b H<;.;(. () r 61',vI. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle, 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the ptmosphere. 
[65 vyor - Ie,;> CO!1cJel1 ~dJt'O~ ~ /e~> r rc=c0 1 ~-< b VI 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

/vl'i 4 I/Otlf. / d ~ea+ L1p 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

{/ow +Ae VClk'- c'lcle . ~ . 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Pipe6 

c 

GROUP #: 1--1... 
Student IDs of Members Present: 
A~7{j;TI17 !\-qlj;iC134y 

A-Y2"b '2Fl '-\ ~ '1 
AL-I)" ~q~ lo<1 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

I 

Table B Aligning the system to the water cycle including groundwater 
Simple system Energy Converted Water cycle Energy Converted 

P' IP 1 r,;'''(';hc (e.(",,~) ~ Pumping water into a iZl"efic- ...." pole.h", I 
Ipe ump PO~tl(~\ ;akelreservoir 

Pipe4 

Pipe 5 

Pipe 6 

"9'&"'d.:._"" p0-l<:(tH41 4 
'\i<Nrlttft"'c,1 IUll/!h'( 
'9f"1I,,(k.~\ pcJ.Wttic,/ ~ 
9 !l;;VIh,h""",( IoAeh'C 

Precipitation 

Infiltration of surface 
water into ground 

Discharge of ground­
water into streams 

Thermal (k~'JfJJ.ifMff1ergy to 
ChemicallL-'''':'l: 'energy 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: ~ Jiler"J'/ 0Jj(eJ ~ feW. 'I flcl' 1M Vi{..e., c,,- d"b;-f (i i~ shll 
Kinetic ene~gy: EI'lf:..rCJY \r'he-1. ~(&t (5 vrtOVI1'7 

Gravitational energy: e~'f oil eCU'{h PDr ,~~ (1)1; / -f'.,;(J'tlj 
Therm.al energy: €'N0y .f)lJ."'I O\hJW\j Co/!tcl,,) 
Chemical energy: el\e'"Jy -i"M~ (&vA lu (h(J 10 cl'l0i1'j( 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

Q./lI?fN, . 
uP- e.ctv/" ffl'ctS) /,I 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 
The 9~\V'~Oit'l! pore/l'!l'1l\1 woulJ JeCI(,AS"e bQCCIM vntkwla 1<\48.8 sl~ 

II\- .(bltt {e0(o."""es.t~ W{)JcA .-11.-( (Rlj eVOIpiPWh/9/i / Pre.Clf}jq-h~ 
\;II ~ C cl krP*'/.J,r;) {leo 01 ~ Y 1/\ 11e sys ~ 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

GI\.e.;y would ckerfqsR ~ov{.( €.-V"PiV?i1", feqV\l(> ~Y' 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

I'l- \rruJJ +vt \It fl'\Ure el-..~'1 for e,itd\Pcl.tq1o'V""I' AfT-



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

Pipe6 

GROUP#: d- 3 
Student IDs of Members Present: 
A3qY1Y58'S 

A
!-t) '73'1..15':;: 

L{ IS 2. g,"3 t'2 
'f.losoL 0 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the svstem to the water cvcle includinq qroundwater 
Simole system Enerav Converted Watercvcle Enerav Converted 

Pipe/Pump 1 
:Jro<v 0>+-7 JI<'l V I\"tf), Pumping water into a :J (?a. 1/ po+ -? ./r~ v. 100 

V.~ .... H Co lakelreservoir 

Pipe/Pump 2 
Elm vita tie. lai Potel ilial 

Evaporation 
Thermal (kinetic) energy to 

to Gravitational ~,'etie Chemica; (kinetic) enemy 

Pipe 3 ,tt ~ ewe-Von) ~ !Ci 1H;~ Condensation C ~M. PDt 7' furM~ ( \CiA 

Pipe 4 51"Llv P.,l; . ..., ~"'v I<\I~ Precipitation 9f"1!t.v P"i ~ 9f11.V K"i ~ 

Pipe 5 r:; .... v PO+-'P ~~v ""(1) Infiltration of surface 3 mil po-\- ~ ::; r« v ki 1 

water into around 

Pipe 6 j(Q(V p.+-" ':l~v jCi'! Discharge of ground- '}fO...V P?t- ~ j("{;lV "'~'l 
water into streams 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: StorecA erler9j wv-,c'<>. C~f\ ~<? COI"1~~'\-e6- ,,,+0 k-'r>e.til... I?f"-<"!ij 
Kinetic energy: €Mr9 j "'I. ""red.. froM "'" I) \I,-(Lr-1.{'\ l' , 

. . • , .,..1 l .. __ "",,"'0..\ ............ "~(.'\illr\S h~€'n ~,,'t:Ct~S 
Gravitational energy: ~vt-et~"t o..(VI.,-eIl\.(1o. \\;\ .... ,~ .... , ... ",,- .\..\.' )J 

\ J" .... " h- '- r-~.M ll1"'vin~ tvtol-tCvt~ 
Thermal energy: ~ otrS"l "'....... '" '" .. v\:, 1"' ' / .-rt-.s 

.J j J.... II. 'l1j ('IIO'-{'lV;i.{. O\rr .... ~erWt· \\ 
Chemical energy: ~(jj v, .... -e n) I..'.M,3' ,. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle.'r1"'''' 

6. "So.: 

~ ~ ~)IL0f\< t " c. 

~C\o'" 
t,e'1S 

~ ~ ~~ .~ 
---~ , (\ t..-t~o(tI'-'<' 

\ ..(1'..\ 
. ~ 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

(ol'ld.eI\)",;,:;Oof\ vJo\j.\~ inl:r-te:{.H: 50 '3('(1.,v-,'"t-~t.'0<1<1,.\ po~",-b'<>..\ 
ot v:>o..~( v) o 1.\.( Q.. C<.l So " n c\t.~ e 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

1:.f i(-JQ.fo("Q\Tio,\ S{;-<:>fPt!.<I\ thtre wov.JJ... be I'l.o inf<A-r-- Df-

t;-'O W o.:-t-Mo;'?huf c)..eCrfO'-S 1'(\5 c YvtMtC",~ ,f'o-tef l'tf<1..\ -er<'f'lj 
~ ~--t'MD(N:'re, I' \ 

, 

I" 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

E\I~poro,:-h'o>"\ wov-(<k 6e(lA, leS) cov.Siflj tr--e. chCl.'1Jes H-.o~ 
j::·iM.--\-;C. (.HHI\I)I15) -"7 JrrAV fDT, -enRl):J qnci tvt.-e('fl'1t1i! 

-K\l'\t-\-\<.. ~ (.h.e('/\\c().\ p~ t'. t-o 'v)qfpef\ R55 l!)~tc1\ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

Pipe6 

GROUP#: elL[ 
Student IDs of Members Present: 

~\ L, ;~o q \ "j '-,n A li 1I:;)b'tR £) 
AL/OZo$'-!Cf6 

-;) q (l.t"o LV'! c/ 
~ 

L/Ll c,, L c/' 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS, Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle, 

Table B. Aligning t h I d' e system to the water cycle inc u mg groundwater 
SimJJ./e system Energy Converted Watercyc/e Energy Converted 

Gr(.\.\), -rol,(,Y'r'il,C(,l """''''J Pumping water into a G"c' . 'I- \\',:'i,.c;.. -_.") 

Pipe/Pump 1 ";,1 '\.v, 

(:\.1(110 1:.\"C.'hC. lakelreservoir \2\\ O"",,';lD\ (' r"',\ \(.( ( 
~",-.• ~.,.~","---~~'- } Gravitational Potential Thermal (kin~~c)~fnergy to -~-fiPe/pump 2 to Gravitational Kinetic 

Evaporation Chemical (iJ;J ri~ \t~erqy . ,. 
Ii lI'fhrLelec;\v"",\ .. -, \ 0:'I:'IV\I(OJ(,o-l ", '';'(',4,<.( ,-:' , 

.i Pipe 3 
;>--. "\r""\\'\~ \\ C (tvC,~,i,ei "\ Condensation - i\.""p ': (\.:\C~ \ \,! i\~: \. \!;, 

"; :~, 
(1,0.\.1, '1'olcn\\,>i, ",', Q''().l.J l~D~{?"''..+\~~\.\ ,..-,'1, Pipe 4 (.,«',:J, \:.Ir'i?~\c. Precipitation . loW [) \) ii..l ((.\ 1(; .. 

PipeS 
8l'fCll, \:.\f\ehC -') Infiltration of surface (.,(o),i.) , t\ \\eA,c. ._, 

(-'>iU',. "PO\'(:'\'\ le, \ water into wound r.,vnu, WJ\(S't<\ lel. \ 

<> ,'0\' bn{'''-hC -'''' Discharge of gro un d- (,vav, t l,r;eJ,c ,...,..c) 
Pipe 6 1..;"'\ ,<~J I. , c w \ 

C:i{ (l\! '~;D\ e>;',J'Ct water into streams Cj'().1J . vo \2"'+ I:;).. \ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment In your group's own words, explain the following terms: .' .. '. . 
Potential energy: eri:( C:, (.l", \ 0(:.:id \ n c\ !.:o(;l(lq ((:,.)01\ 0 po:;. 1'\ !()i~ (" <'i' i ::> \(('.,".\'," 

Kinetic energy: en ('VC! l\ d nlO!,f: '/-,,1':11 +-
Gravitation~/energy: +\'1eenev81l( '(reel d'o,.0:i {)b\C(bb~<'i,('2("H.· o.r N'OIC(()iti!il 

. . C' .. I.. 'C\' -\l'\D. r \'i?)U II :;; .( Ii:.' ,\ ) (.f\,,,~" I 
Thermal energy: ~ 1'\<21 (:\\,,( u U, ,) 0 ' '-I 1.>0 

fl' r " A..~ l .. ·.:J'~ .','.I'f .. ·l'·.~o:.:{~. ,.:", ':}l '.f f'. C" ;,,' :\-, 
Chemical energy: ,\(f ener,z\ \,{ +1',("", ';i (J V<"i;,\ O/L~l,!\: .. (Y'"'l , h-' 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B, If global temperatures increased, how ~ould this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle, 

C><IC><I 
C><I 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere, 

\-&S.'j ('nee1'! \ z:. (i. \ ?O't el'\ \ \ cd 
er-e'f 0\(."1 

D, What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy, 

f'.J~\ '(' r', \ "I rc , \ \ 
\ hi \ \..~ .. \ ,\\,)C, r I 

C
"'t e-(' ..... C J. \ f .... ) '/ \ t-.. t~':~.\ 1 '; l(~\ f \ \.::{ ~ l \ ~f 
\0";:":~' 1 r \ ---'" ,/",''''' , .... .., -- / 

\"'{:~~.l ,,~i;,p.,.. rf,), <, i (\ e'I"!' t, .:,' \\,,(,,::, 
, •• :t\ CI"--'\ t· ... · , ..... ~ .. -,\. r.." .... _ • l\-

E. Imagin.e the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect ene~gy in the water cycle? . 'f" \ C, p 

.. \\"LjffV'\·'\ ';.;"~"'.'."\ r L' V'V11\(\ ""\' (f1':·"'.\f"( .\ .. n \')JU:\!,,' \. .. \ \ 'v'" \,,' ~ , '''. \ \vVV' \'-' 1"A.· ... ,,"'" " . 

" "",,<>, \'" n.il'" ... -cl-"""f fe::.U \\ \ \"'6 \ n ((:0\" ( -, E:"\Y?C, C;~ \.A \,....J \ 1 v \' \ u-,\~j ,,' , 



ISP203A - Global Change, Energy 
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St"'(("CrV)s 

Pipe 6 

c 

• SW 
• 

GROUP#: 
Student IDs of Members PrelWnt: 

AI.{ It(5ceOt g ~31kZfji .. 'l·O 
AY3QcrOcr\<o 
A 'G 

Gw 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Alianina the system to the water cycle includina aroundwater 
SimlJle system Eneray Converted Watercvc/e Eneray Converted 

Pipe/Pump 1 kiren c., ~-Ci11\0Vi-\-nt'icrw: l'Pumping water into a !·Ww MQ \ \<.i~e:\-i c:.. ::r 
. '''I\\;()"\-\ n\ .. lakeireservoir (heMi CO I 1)(,1\-1:1'11-i (l \ 

Pipe/PumBf[l~ 
. Gffivitatkmal ~teRfial 

Evaporation Thermal (kinetic) energy to 
90 Gravitational-l~fletie Chemical (kinetic) ener.qy 

Pipe 3 K ireti c... "1' ki n!&\ c... Condensation eh~tt..~ 1>~r:~"~\ .., 

Pipe4 e:1(~;,..::,o",cr;;\~'.: , 
V.. \ Precipitation I r:()."~~~ 12 \~. ,:\(r..V II) . Ie. 

Pipe 5 
C "ife. \I\~G:T\ sn~ I ~r-,el-I c:. -fnfiltration of surface C-If 01/. ~I)t!CA~ :::r 
~ Gmv, l)1mrniQ. \ water into Ground C1m"; /(iflclic... 

. Pipe 6 
K \~e\-I.G; ...,. ('lrcwi+v n~ \Discharge of ground- ~o.v, \(joe-he;. ..., 

l>otcn+i Oil water into streams 1he(('(\Q,\ Vottf'rri /) \ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your !;jroup's own words, explain the following terms: 
Potential energy: ~nerg~ 'StOre.9 b\\ Qr'1 ~eCo+ 
Kinetic ene~gy: enerCN UII ObjeCf 'haS due +0 Y¥bti'0) 
Gravitational energy: ~O(C.-e wi- C1~troLts Y'rlo:n:n'Q\ +0 o+he,.r maiter 
Thermal energy: ~<Tt of cttoms aod 11/)O~-eC\jIQ.S. 
Chemical energy: t~\CQ\ S\J(ntQl)c.e, Q)\()q 111 IDvG\'\ 0 -rrOiJSJ.'Or ".L" 

CJ CI\0Y\\c..Q\ rtQc+f<JC\_ v J ('(\(}.11 en 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~\\ lncxeo~ ~~~?~~" 
'i in CQndeoSo.-t\O\-

~~ ___ ;2> 

\{\trtO-~~ \() I. I I 
'\Xtt\ {)\to:\\ '(fI W \V IV 

~ 
\ncr-~~ \() 

ftlflofr 

\ n {'ITO,k \ 1\ 
EVG.porO+i.:1). 

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

~ w~.M ~ gR.o+er gro.vrtu-\-1O)Q\ ~('J+\Ol 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that '{"ill help you test your ability to reason about energy. 

~~ WdJto ~ en \()ma~ i(') -lturmol lXkrrt-fal 
R,~y_ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water c!~:~ 

Wre. LWoJ.d ~ l'YIO~ -tYW"fYlQ\ eoer94 ()e~. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

W(L~~Wli 

Pipe 6 

GROUP#:g{.o 
Student IDs of Members Present: 

A4d-D0 3CY6Q ( 
A3qn2100 A LjD~-o44 
~ 101 q() 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

, 
Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. Ali nin the s stem to the water c cle includin 

Pipe/Pump 1 

Pipe/Pump 2 

Pipe 3 

Pipe 4 

PipeS 

Pipe 6 

Ener . Converted Water c cle 

Gravitational Potential 
to Gravitational Kinetic 

P ct"(:.nt"tGt:l .." 
~i(],C.ti(... 

Pumping water into a 
lakelreservoir 

Evaporation 

Condensation 

Precipitation 

Infiltration of surface 
water into round 

Discharge of ground­
water into streams 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 

Potential energy:S;tor-~d e,!()CYi ~ lno YWy\6V\Yl9) 
A. Step back for a m .. oment. In your~OU!l'S own words, eXP.la.in the.following terms: 

Kinet~c ~ne~gy: M 0 \ 1Y1 9 cnev q, . _. ,_, ." ':\_ 
Gravltatlonalenergy:en(,v-C\~ t- a.1 PU-I\~J~1traLb OIOJ~C J 
Thermal energy: merq y fYbVYl Wlae..W I·e. VYl6\£m£m 
Chemical energy: e~t'jr9 j fVN'Yl mOle L,tlM./ a:rum (J.x{ tLngtrrlCfll 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal ~inetic eoergy would impact the water cycl~_. . -nll,PHVla,.\ 

~'".'A' \Iquui IVl Cl(MaS :"". __ .---- '. ~. I flV . 
\V\V'V ~'-:\ ,- lire " ... , cYI €;ratJ 
~ ~ I?: ~(X(1ft-~ tGlfV~ v' v lJ J 

t> ,~ '/V '\.:..~ I -;l; l1 C()y'\(ijiI 
"",c,t'V -

oxtd'P' 
y 1" '~. 

, *' 

C><IC><I 
C><I 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere, 
Describe how this might affect the gravitational potential of water in the atmosphere, 

L-t<::'~t'hLYmCU -= \,-{.~~ CliYltU..n.5cttiCI"l ~ le\~ preClpi-tCLtiUI 

US~ P\'-GU~i tancY) mtiJ%2S Clt0r-Ca.~e of gravHa,~lGYlCU pctcnh t 
, - (~tiO(to fa,\\\na) 

D, What would happen to energy in the water cycle if evaporation stopped? This is a J 
thought experiment that will help you test your ability to reason abouJ ener,9y, 
No ev-CLpCnttl()'() wotMcL vyW"te., 0., C1JU..,yC,a..~ at 
+-he-vm <L\ I(,.:Wl~ tl L "C\"I,(;:0.jL\ 1.t\N)ICN' wb\L\d t\tUlt\..uLn~ 
lelLa 11) cU'SVlIlp-rloYl(f)r6P oi- tI1CeVltirC'WCt:tGr ~(Je, 

E, Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 

I n 0\~ of- -\-tlLrm aJl. e.Yl£;r5 vJ . 



GROUp#:'Z.r ISP203A - Global Change 
Energy 

Part 2: Group Work 

Student IDs of Members Present: 
f\40 061-\.:l '2 f\ q Z. L\ C1-,8,(j, \.cG 
~qL,,04qqq 

MlI,,(o Clio 1£1 

A B 

Pipe 3 

pump 

c 
(2eswvoi rl Laxe c Surface 

o W +{f 

Pipe 6 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 

~ Container E=Streams; Container F=ReservoirlLake 
I""' 
.fl-c.<I Fill in Table B in the same way we filled in Table A together, but with container 0 now 
~ f analogous to groundwater. Identify the type of energy being converted for the simple 
~ t system shown in the diagram above and for the water cycle. 
:u(\c 
~w.. 

:> Table B. Aligning the ~tem to the water cycle includingJ¥oundwater 
<> Simple system Energy Converted Water cycle Energy Converted 
\.. 

<5 Pipe/Pump 1 
\(:Mh c (el~cfYtJI1S) ~ Pumping water into a Gt ((\ VI"\ c.n Dn",1 porwttct!-o 
l1«((vitllho(lCcI potcn.h·Cc\ lakelreservoir GnWltClri DM! \C',{len c 

\..... f::> Pipe/Pump 2 
GFBvitatlsAo{ PaLeilllal 

Evaporation 
Thermal (kinetic) energy to 

ffl Gf£witatil;mai Kir:J€Jtie Chemical '/rifEl8tie energy 

Pipe 3 bVlftic[elemon'»" _") 
k:,'ClPtiC (lA)(\ter Condensation Ch€M,Co.l pOtenhCII-> 

Tv" <,;"" r 1 ICI'11 h c 

Pipe 4 bvavli Cd'i on Cr...\ pIJ i'C 11 h"(A.14 
'"(1nvI\'c<tio.1(;1 1",i\ehC Precipitation (~ruviro,n 0>10-1 PI) tenticcl -> 

C1rlW,mnono.k \~'" ehc 

Pipe 5 
C5tmv, pV\e.nti0cl -7 Infiltration of surface c1rO-VltrthonOJ potHlnUI-,> 

(-;\10.'.1. IClncti L water into ground C"1r!lvI1ntiOnn \ f(lnC11c 

Pipe 6 ~rGLV. P\)\clru-\ OJ. -> Discharge of ground- (1 (1\ viiCdlOI'1Cc\ pDI'entl111 -"J 

GfO.\J. 'bnC"iit water into streams C1rcw\toh Ol1elf ~lrtei1C 
. 

3 

, 





ISP203A - Global Change 
Energy 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: BID'red encrs,::\ 
Kinetic energy: d1eYEB iiL t,;) 'MQvcrrer t 
Gravitational energy: tflCvs::.i t)'\:Jt jD'J.\S ci'Qjecto ,\'D,~her 

Thermal energy: eneYTlU QUe to '(notion Of t00\eCL.i\e~ 
·'CO c· '~ 

Chemical energy: t:l\e(~ dUe.- CD OHo,",,Semcnf cif fli0IeUJ\C~ "t)(::>I''\d,3, 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

S, If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

~~c~ 
(~ ~ onf 

~ preci picotioo 

J 

rrore un FCr 

'c.-~< UJ::lUld e\jjjJJwtc 

'ceca lJ':le t\'ler mo.J 1"" ",e'M ,"0",,'0' 

C><IC><I 

C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

morc- LDCJ:\"C:( r...0001d ?reClp\tott ti'X:ln eVQ?()'fo"IC \?t'CQv'£C 

there- is less the rrr'O.I r.tOv 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. , 

NO u..b\"t'( 'l/OJ(O'( -'1 Mi:hi("l3 tD coY'den'3C - no 9I"'i!c.iOlo::rbO() 

them, col e.ne:(ffi WOUld. de:reQ~ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

"Chen:. UJolJld(1ot 'De e.Y\olYjn "t'nema) el"le~ 'f01 e.\!Oj)CfQGCI' 

4 





ISP203A - Global Change 
Energy 

Part 2: Group Work 

A 

Pipe 3 

N 

. \..pump 

Pipe 6 

B 

o c 
o 

GROUP#: ~ CO 
Student IDs of Members Present: 
NIG(;7 Boct / A4-\~"~I\<) 
A'-I3036 J'l6 

CUll "1 S oCJ tl 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor; 
Container B=C/ouds; Container C=Surface Water; Container D=Groundwater; 
Container E=Streams; Container F=ReselVoiriLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

T bl B AI" a e IIQmng th t t th esysem 0 I . I d' t d e wa er cyc e inC u Ing groun water 
Simple system Energy Converted Water cycle Energy Converted 

Pipe/Pump 1 
G(w~~Ti"'(hr Ic;,,~{.,'c Pumping water into a G>rc, V> k f "'c, ( k,,,,+ ~ 

"'7\\ If 
lakeireselVoir ~~ ,/ 

,/, L /,' L"n<) -'> -7 

Pipe/Pump 2 
'(Jravifafional Potential 

Evaporation 
Thermal (kinetic) energy to 

te e, 'C1 t1itatirJl J'CJ~ KiRetic Chemical (kinetic) energj-'_ 

Pipe 3 /tlr,efc l~ef~l£.! 1~l-; Condensation ely,; ("=( (Jot -? J,~fM<d ,t;;.., 

Pipe 4 ~v;f. (?~ ----'" I' 
Ci"" \.,,.f. "!, Precipitation 0rerv.'f pc+· -'? 

D,,,-,,,'-f /e.! " . 
Pipe 5 0,t>Vz'+- I~f-) Infiltration of surface 0]rov/- j,~-t _") 

C1r" IA i-, Ie,". water into ground -a(-~"Il . [<; "\ 

Pipe 6 b,«-v'" t:: ~7 Discharge of ground- c;,c<",f ~"f -) 

VI+- F,' n water into streams q, 'J.. /:en fClI/"J' , 

l/ {/ 

3 





ISP203A - Global Change 
Energy 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 

P~te~tial energy: 5/" r-eo ~l 'J 
Kmetlc energy: &lV'if () 1/1 fl,o+J cn , 

Gravitational energy: ~'1JtJl ccur< c) 01; i(C"cv. 'f( 
Thermal energy: ~~ !pv:>ed b~! f,y'yxfc-'>/-c. ct..c,,{,"- - {'ooluvfe !"olA/><.;f' 

Chemical energy: -fJteJ Cj"-!1 n~, 'cA,d 0(/ cL,ervi eel C 0C"?'J'e. -(-10; "''-- Ie tt.r,' "'c'e 'y'r-
e 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B, If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle, 

c=&~~'f~O~:?G~~~'" . 
'iOC ~ , /<., 0'- - c 

-I ~<f fV'&" I 

t Prt,c) (hfttJ«l r r i;vc..FC(C, .J,'vn 

(]n;,,,,h f: i'-v,'c. Hel!",', l, 

C><IC><I 

C><I 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere, 

f~(1c,r eJ\ercHA is' ('eR.ckd fif- &,doro. ~'.'l ('6 .f-4q l- &,j;"Jc) 00 ) .. ' 
d~a.Se. (,A.-.L,>,ct) o,/cx/lcl oc-r-cc f.- (lrc c:)?J~,<!{<.? ' 

D, What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy, 

No t.ld;,.pc<op<n w<--Id ("r~,!f ,:" /Ie '--..c<fcr." 1l-e afc'CcCSj//-:r.:., I 

tv,"'c'1 \.vce,..lcJ 06?J'c.c-fe... Ir-e..c:l,k~(r> J-- L<:OvK:r C-v'-- /cJC1cJ '-f) 

[" 'f f./-"?f r /t j Le y cr-~_ / / "" "c 
E. Imagine 'the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? J' j ~ 

f-,vhpCf\(;.{-it/) ?J:vIO dc--c('eGU:, 01/4&,0[, +~ I-rnPdGC"-'?:.. ' 
~ c---"do I '1 uC,.crCC-- Ii 

4 



ISP203A - Global Change, Energy 
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c 

GROUP #: ,.'1 
Student IDs of Members Present: 
A42'" 721421 fl;5111Z q;3 Z 

-Al-'.2S \ S"L 31 
f'll{:'3031...Y 1-

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=Clouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container D now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B • Aligning t e system to the water cycle inc u Ing groun h I d' d water 
Simple sjI§tem Energy Converted Water cycle Energy Converted 

Pipe/Pump 1 
~ rt\'f\~ON\.\ ~t*\f;\\-"j Pumping water into a 'i1&.vttCI:hc·{1<l \ t$":l Hrtt,{ -"'; 

, "t ~ , ~(I\Vil~OI\ll\ ~'f\t.-h(, lakelreservoir :':P"'.'-'>''-'" !)'.-ICU ';~"!I.(.. 
;1 Thermal (~i£~~rergy to PipelPump 2 to Gravitational ~'" Evaporation 

Chemical' energy 

Pipe 3 i.'netic. (-et;,~ /' ;\-cv"\ \ "f' 'C(wa.; Condensation ~he.<Y\i co..l po-\e-l(\-\:\o.l -9-khe<'Mccl 
1<'1""ooc 

Pipe 4 5~1II\-(;t~\VY'o.,\ ~(VfiCl\-1 
'" rtl"'\t\-h{),~{ l ~ (let'i(,. 

Precipitation :"jlGl.viW"\O(\oM 'YOI':,>tlCH -'' 
cj r/l.\rit<'t \-.or\cA !H'{\eki G 

Pipe 5 
5 r~~-tQA-lOl1~\ ?~1ql-'7 Infiltration of surface j~O:V\-b.:tlO'(\(.\l 'r0J'i"tt'i0/--"? 

o;\~\J\\C\hC'M.~ '?i'l'\eli l water into ground ,'1rO,V\'\:'1k\(J!1o, \::'t".,er I c.. u 

Pipe 6 
3(0.. I/\-'m;0<>G\1 totefi\i'll-"l Discharge of ground- ,9mwlt-.\l ,'''CLI l:c', rE-! ,till \ _ '7 

5'(i:wi-i-MOIl l ~'lie-hc. water into streams ,£)\, t\.<J d-y,,,b '" I R I {U '1.d' I c. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: stored -en-e'f~'l 
Kinetic ene~gy: e.1\e.r0~ ClS i+rv)Q'ft',s 

Gravitational energy:er.er[j'l ~\C1W),,:\ 'Oe+w.e~", ob~ec\'S, ,-V':'tnOJ...+d'''Cb'tj''>''9 .l\'ofN"S 

Thermal energy: <!ne~,,\ft,ft.I<>.A ("\0"1'(\9 N"\o\~u\-e$ 

Chemical energY:.e>re>rj'j """"" ,,,rt'\'\\""·\\'\!) .. \"<'C\"~.~ ~ -\;\\eo'ojec+ 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 

0I'f\ (l;t'{1 ~ G't~t"\' "" 

~ C.~~~ 
~ <;£. ~. <:2:> ~ j () b D 

. o(r'.OI\if: b!J D 
,,,"1'\ ' b / b j 

L.-

C><IC><I 
C><I 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

\VIele WOv\\o\ "a.- \P...'::;"~ c.onCV2() SO:\\<'Xl \'i\-WV 1~);\VY\mp,,<-er-e. -\hel.e..,~ 
-iV\eR '\iJJJt \ D\ 'at. \9.-""> QITG\p y\"ZJ1-\\l\'() I ru.CIr -£,.OU \ () ~ ~ c:Xf'n ~Lf 
0Y(ll\V\tvr~ll'<lLV. 90\if'r\\o0L o~ WCA~ '\(\~ o..:\-W\0spVle,e. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 
~ wOu\\d k><.. \-e.S'$ ql(c..vi-mtlliVlC\.\ \,O\t.l'l1iO-l e¥Ia,.{Cf"'l It>eut..,\:e \.I\i\f'v1cv.r 
.e-J-''1lDr~-\T'''' (6'S ~~ wCJv\ct I<l-e s~O\ \"'- ~(l~-fW}{'e. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 
~ v.>ou\d",-·, 'De Q.S IY\vcV\ e""-~="'+·'I)\f'.. 50 -\''''''-''r''?, ',s,<,'-t-o,,;; 
'M'-lC,,", \"~t',\,i",q" .. i"'" \N\~'('v\ ctI?CA'C~ '>"-s *"'-t- """"'CVI\+- ".J< j~",--",-\,,\,-I;-(C'l'a.i ~ 
~o..\-v.-.~~. . 



ISP203A - Global Change, Energy 
Part 2: Group Work 

c 

GROUP #:30 
• I • " ,~ -

,.t-.... -

_.JI~ ~, _ 

J\~" '" • 

of Members Present: 
A '13'fZSS I c, 
A '12" 9'-176'5 
lit 4,?, '395(»\ 

U ""[CUM f144).i€H2.'j) 

Consider the diagram above; this should be familiar from last week's activity on 
RESERVOIRS. Remember the analogy: Container A=Water Vapor, 
Container B=C/ouds; Container C=Surface Water, Container D=Groundwater, 
Container E=Streams; Container F=ReservoirlLake 

Fill in Table B in the same way we filled in Table A together, but with container 0 now 
analogous to groundwater. Identify the type of energy being converted for the simple 
system shown in the diagram above and for the water cycle. 

Table B. AIiQninQ the system to the water cycle including groundwater 
SimDle svstem Enerav Converted Watercvcle Enerav Converted 

Gr<>.vitQ\;""""\ "? ok>'\.\-;" I ~ Pumping water into a c,ro.vi+oJiM(\' (Qlc"\\,,,1 .,...., 
Pipe/Pump 1 Gro.v" to,:kllf\Qt kindic lakeireservoir c,r"'v;~h'"MI i(,.,~+k. 

~,~10L 
::k .. (J:'(1.\'I\.~ \-~ Pipe/Pump 2 ~f.-~ -tG.Gravit~tional . it! Evaporation Thermal (kinetic) eneJ:gY~ 

Chemical {ltir;tetJo.J'«;nerav 

Pipe 3 Ki fle,.}it.. (~e;dral\~ -" Condensation Cl·,_\c,,1 ..,---4 

kinU1L w .. >.e.r IM.<m .. \ ~;MM' 

Pipe4 b«).'.1 i+o.-I1oM\ 'j'"l,nk«.l ....... Precipitation G <O-\f\ lrt,.\.;o 1\ .. \ '1"0 \.t." \-\<1..\ ....., 
~(t\.v; {c, ho<'\(,\ le i~'I4..~\<'-- G«""A J--<'t. ~-; U't\('\ \ t<. ie\Q .. ..4.-t't. 

Pipe 5 
Gmvil"\i",,o.\ lbk~\\,,"\-"; Infiltration of surface Gro.vlio.hQI\<l1 ('O!",""'" -'1 

Gru.vihi'o,1Qi k t j-"Q. \i"L water into around G '1 \" . \< " ((\,VI,C.\ \Q.\f.\\ . ,\f\Q..<I;\4!.... 

Pipe 6 
~,i to.\-i ~I\CI. \ 'i'ok0ha\-l> Discharge of ground- Gro.vik.In~"".\ l'okA\\"I-7 
Grew i +<Lf i 0 I\C.<. \ 1,(,; "",!ric:. water into streams brCkvi k..l-Iol'lcd !<1M+~ 



ISP203A - Global Change, Energy 

Part 2: Group VY~Jk .: 
,,~, ,;.[~ 

Group Questi<?ftl;;,VS§,,~ f~EPARA TE SHEET AS NEEDED 
A. Step back fQt18.ffiQrP..@f;1t. In your group's own words, explain the following terms: 
Potential energy: S+ore..o(e.MrIj,,/ 

Kinetic ene~gy: £~I it,,-\- (dlJ~~'" Vv\~v('I1M.4\.t-
Gravitational energy: fn~'1 -\",",,',- '\, CClU~ by 'Jm.vi~'1·1 i\-- clrQlV, O~)<:.,J-h,';),.;~ .. u 

Therm.al energy: H:L+- e.Mr~y -\lto.A- h, ca.u~Qd by /Vi()t«J"vle;, l't'1oviYCjlcder .. 
Chemical energy: /;1",,0,;,( C((,IWJ by (Urtl'~:.'W-'\;" of clio;,"l ,,\I\t~ ~'I(;kcJiN 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram below to trace how an 
increase in thermal kinetic energy would impact the water cycle. 
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 
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D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 
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